Abstract
INTRODUCTION

Ultrasonic Welding
Ultrasonic welding is a solid-state joining process that produces joints by the application of high frequency vibratory energy in the work pieces held together under pressure without melting.
These processes involve either the use of deformation or of diffusion and limited deformation in order to produce high-quality joints between both similar and dissimilar materials. Ultrasonic welding produces a weld by introducing high-frequency vibration to the weldment as it is held under moderately high clamping forces. The welding tool (sonotrode) couples to the part to be welded and moves it in longitudinal direction. The part to be welded on remains static. Now the parts to be bonded are simultaneously pressed together.
Two major types of ultrasonic welding machines are 1. Ultrasonic plastic welding machine (USPW) 2. Ultrasonic metal welding machine (USMW)
Ultrasonic Metal Welding
Ultrasonic metal welding (USMW) used in many fields like automotive, shipbuilding, architectural industries and brazing in electronic components manufacture. Ultrasonic can be used to weld different metals together, without solder and flux or special preparation. The process is different from plastic welding in that the two components are vibrated parallel to the interface as shown in fig.1 
Disadvantages of USMW
1. Ultrasonic welding is not economically competitive when other processes can be used to do the same job 2. This process is restricted to joining thin materials sheet, foil and wire. The maximum is about 3mm for aluminum and 1mm for the harder metals. 3. Materials being welded tend to weld to the tip and anvil 4. Due to fatigue loading, the life of equipment is short 5. Hard materials will fatigue under the stresses necessary for welding 6. Very ductile materials will yield under ultrasonic strain without sliding.
INTRODUCTION TO TAGUCHI METHOD
Dr. Taguchi of Nippon Telephones & Telegraph Company, Japan has developed a method based on "ORTHOGONAL ARRAY" experiments which gives much reduced "variance" for the experiment with "optimum setting" of control parameters. Orthogonal Arrays (OA) provide a set of well balanced (minimum) experiments and Dr. Taguchi's signal to noise ratios (S/N), which are log functions of desired output, serve as objective functions for optimization, help in data analysis and prediction of optimum results. 
Eight steps in Taguchi Methodology
EXPERIMENTAL WORK
Introduction
In this work, aluminium sheet material specimen of 0.2mm (Grade 8011) and copper sheet of 2mm has been selected. The experimental setup for the Ultrasonic metal welding is shown in fig.3 . In this experimental work horn made up of hardened steel with diamond knurl pattern and steel anvil with diamond knurled pattern is used for avoid slip between the work pieces.
Fig -3: Ultrasonic metal welding matching setup
USMW Machine Specification
Make: Metal weld 2500, National Indosonic, Pune 
Testing Procedures
Ultrasonic welding parameters applied to the experimentation reported in the present paper have been indicated below: 18 samples are tested for tensile shear strength. Strength of the joints is measured using computerized tensile testing machine. Strength of weld at the weld interface is a direct indicator of the quality of joints. So, in order to find out the weld strength at the interface computerized tensile testing machine as shown in fig.4 . It consists of load cells (10KN and  200N) , gripper for flat specimen (0-10mm thickness) and electronic control panel. 
Specimen Preparation
Before the process is carried out samples were cleaned with acetone to remove the surface impurity as it may affect the bond strength. Fig. 5 shows the standard size of specimen from ASTM standard (D 1002 -01). A universal testing machine was used to determine the weld strengths.
0.2mm 
RESULTS
Tensile shear strength results obtained for the tested joints are given below: 
CONCLUSIONS
This study is focused on the dissimilar metal sheets (Aluminium thin sheets and copper thin sheets) joining technique based on Ultrasonic welding. Main results are:
• When ultrasonic welding done on a specimen in three different parameters, the weld time and amplitude is playing vital role in weld strength. When amplitude is low with high weld time and moderate pressure, weld strength is poor.
• When pressure is low high amplitude and high weld time, the weld strength is good. When the amplitude is high, the weld strength also is high.
